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http://dx.doi.org/10.1016/j.kjms.201Abstract Sudden death in a stable medullary infarction case frequently induces legal prob-
lems. Currently, the etiology of the most reported cases are not known because autopsy is
rare. Here, we report one female patient with medullary infarction who experienced a sudden
cardiopulmonary arrest during a brain magnetic resonance imaging (MRI) study. The blood flow
changes on the MRI indicated that her death resulted from the sudden collapse of systemic cir-
culation. Dysautonomia, or sudden respiratory arrest resulting from brainstem dysfunction,
was suspected. In this report, we present her cranial MRI findings and discuss the possible path-
ophysiology after reviewing the relevant literature. We also recommend certain tests for
patients with medullary infarction to prevent the risk of sudden unexpected deaths.
Copyright ª 2013, Kaohsiung Medical University. Published by Elsevier Taiwan LLC. All rights
reserved.Introduction
Medullary infarction can cause death, but this is uncommon
[1]. The causes of sudden death following medullary
infarction include sudden cardiac arrest [2,3], respiratory
arrest [4e6], and arrhythmia [7]. These events can even
occur in patients with stable hemodynamic and neurolog-
ical conditions [4,5,7]. All the abovementioned patients
experienced sudden cardiopulmonary arrest within 2 weeks1, Section 2, Shih-Pai Road,
pei 112, Taiwan.
tw (H.-H. Hu).
hsiung Medical University. Publish
3.03.002after a stroke, except for one [4]. The reason why all the
above reported cases passed away suddenly is still uncer-
tain and remains a subject of speculation in the absence of
pathological evidence. Here, we report one medullary
infarction case with special brain magnetic resonance im-
aging (MRI) findings.
Case report
A 63-year-old female, who had diabetes mellitus, hyper-
tension, and coronary artery disease, presented with acute
vertigo, dysarthria, and weakness in the right limbs.
Neurological examinations revealed horizontal nystagmused by Elsevier Taiwan LLC. All rights reserved.
Figure 2. Early brain magnetic resonance angiography of the
patient. Intracranial blood flow void was present during the
early sequence of magnetic resonance imaging.
Sudden death in medullary infarction 579to the left side, right central-type facial palsy, dysarthria,
dysphagia, mild weakness in the right limbs, and unsteady
gait. Electrocardiography (ECG) and cardiac enzymes were
normal, and the neurological deficits remained unchanged
prior to a brain MRI study conducted on the next day. At this
time, after admission, her vital signs were stable without
any hemodynamic changes, and neither chest pain nor
dyspnea was recorded. In the MRI room, the patient lay
down on the bed and received a cranial MRI without
contrast to ascertain brainstem condition. She was clear
prior to entering the MRI machine, but she was found to
have asystole upon completing the MRI study. Resuscitation
procedures were applied immediately, although her airway
was not obstructed, and there were no signs of aspiration or
suffocation. Cardiac enzymes were also normal. Her MRI
showed acute right medullary and cerebellar infarctions
(Fig. 1). From the facts that flow void disclosed in the
intracranial vessels during the early sequence of MRI and
there was nearly no flow void of intracranial vessels in late
sequence (Figs. 2 and 3), we infer that there was an abrupt
circulation collapse during the MRI studies.
Discussion
Cardiac and neurological diseases are the most common
causes of sudden unexpected death [8]. However, sudden
death due to medullary infarction is uncommon [9]. Take-
kawa et al. [10] suggested that arrhythmia, direct brain-
stem dysfunction, brain edema, dysautonomia, acute
myocardial infarction, pulmonary embolism, suffocation,
and asphyxia could result in sudden death in stroke pa-
tients. However, until now, only one case has been re-
ported in a 75-year-old male who had sudden death 11 days
after a stroke and whose autopsy disclosed a left medullary
infarction with left vertebral artery thrombosis without
acute heart attack [7]. He had new-onset atrial fibrillationFigure 1. Brain MRI of the patient. The MRI showed that the
patient had acute right cerebellar and medullary infarction.
MRI Z magnetic resonance imaging.found on the admission day, but no ECG records were ob-
tained 48 hours prior to death. The authors speculated that
the patient died from arrhythmia. The brain MRI of our
patient provided evidence that her death resulted from
sudden systemic circulation collapse because both anterior
and posterior cerebral circulations disappeared suddenly
and simultaneously. The laboratory studies and clinical
findings of our patient do not indicate that her death wasFigure 3. Late brain magnetic resonance angiography of the
patient. The blood flow void of all intracranial vessels was
absent in the late sequence.
580 Y.-J. Wang, H.-H. Hudue to acute myocardial infarction, suffocation, asphyxia,
brain edema, or pulmonary embolism. A review of her
sagittal section MRI revealed neither direct compression of
the brainstem by the cerebellum, nor, clinically, cerebellar
herniation signs prior to her entering the MRI room. We thus
believe that her sudden death was not a result of cerebellar
swelling and brainstem compression. Dysautonomia of the
heart or sudden central hypoventilation/apnea might be
responsible for her sudden death, although we had no
direct evidence because her vital signs were not monitored.
Some mechanisms of sudden unexpected death in med-
ullary infarction patients have been postulated, including
arrhythmia [7], central hypoventilation [4,5], and dysau-
tonomia [9,11,12]. Damage to respiratory neuron groups
near the solitary tract and nucleus ambiguous may induce
central apnea and an exaggerated reflex sympathetic
surge, followed by vasomotor instability and cardiac arrest
[4,5]. The rostral ventrolateral medulla is an important
region that contributes to the stability of the autonomic
system [13]. The solitary tract nucleus has an important
role in the maintenance of autonomic and cardiopulmonary
functions of this region [11,14]. Tada et al. [15] found that
depletion of serotonergic neurons in the ventrolateral me-
dulla and nucleus raphe obscurus contributed to cardio-
pulmonary failure and sudden death in patients with
multiple system atrophy. Damage to the ventrolateral me-
dulla region thus seems to play a crucial role in causing
sudden death in patients with medullary infarction.
It has been demonstrated that a patient with medullary
infarction may experience restlessness because of carbon
dioxide (CO2) retention, caused by central hypoventilation,
immediately prior to vasomotor failure [5]. We encoun-
tered another patient (a 50-year-old male) with right
medullary infarction who had suffered a sudden cardiac
arrest at the intensive care unit. He was restless with
normal oxygen level before he had asystole. Hence, we did
not check his CO2 level. We suggest that all medullary
infarction patients in a restless state should have their CO2
levels checked. Oku et al. [16] reported a 77-year-old man
with Wallenberg syndrome who had mild dyspnea; however,
his daytime room air blood gas test showed normal oxygen
saturation and a mildly elevated CO2 level. Moreover, pol-
ysomnography disclosed night apnea with marked desatu-
ration. In patients with medullary infarction, especially
those with ventrolateral medullary infarction, CO2 moni-
toring and polysomnography should be performed to detect
central apnea. If central apnea is detected, a ventilator or
placement of a phrenic nerve pacemaker is needed to
prevent sudden respiratory arrest.
Baroreflex is a physiological reflex to maintain hemo-
dynamic stability, and its reflex pathway involves the soli-
tary tract nucleus. Impaired baroreflex has been observed
in medullary infarction [17] and solitary tract nucleus
damage [18]. Baroreflex test is useful to detect autonomic
functions [19]. Von Heinemann et al. reported the suc-
cessful prevention of recurrent asystole in a male patient
with right Wallenberg syndrome using a temporal pace-
maker in 2009, although their patient did not undergo the
baroreflex test [14]. Phillips et al found that both low- and
high-frequency heart rate variability values decreased in
patients with left medullary and cerebellar infarctions.
Reversible decreased in heart rate variability in medullaryinfarction patients was also reported in another study [20].
This suggests that both sympathetic and parasympathetic
cardiac controls are impaired in medullary infarction pa-
tients. In patients with medullary infarction and abnormal
baroreflex, use of a temporary pacemaker may be
considered.
In summary, dysautonomia or central hypoventilation
can cause sudden death in patients with medullary infarc-
tion. Ventrolateral medullary involvement is of particular
importance. We recommend that medullary infarction pa-
tients, especially those with ventrolateral medullary
infarction, should undergo CO2 monitoring, poly-
somnography, hypercapnia and hypoxia challenge tests for
respiratory function, as well as the baroreflex test for
detecting vasomotor and cardiac instability, so as to mini-
mize the risk of sudden death.
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